To document risk behaviours and prevalence of chlamydia and gonorrhoea infections among adolescents aged 14 to17 years entering care in Quebec Youth Protection Centres (YPC).
very year, four to five thousand adolescents are admitted to residential units in Quebec Youth Protection Centres (YPCs) either for protection or because of delinquency or behavioural problems. 1 Their health is often compromised due to difficult life circumstances that may have led to inconsistent health care and preventive measures. [2] [3] [4] [5] [6] [7] [8] [9] Risky behaviours are prevalent among these youth, making them vulnerable to sexually transmitted and blood-borne infections (STBBIs), unplanned pregnancy and other health problems. [10] [11] [12] In Quebec, from 2000 to 2010, reported C. trachomatis genital infections (CTGI) increased by 73% and 132% respectively among women and men aged 15-24 years. N. gonorrhoeae genital infections (NGGI) increased by 300% among young women and 250% among men. 13, 14 Given the increasing burden of STBBIs in Quebec, the objectives of this study were to document sexual health risk behaviours and the prevalence of CTGI and NGGI among youth residing in Youth Protection Centres.
METHODS
The study took place from July 2008 to May 2009. The study population consisted of adolescents aged 14 to 17 years, living in residential care in six Québec YPCs located in or near Montréal. Survey promotional material was distributed and youth attended an information session, during which they were invited to participate. The ethical committees of both the Agence de la santé et des services sociaux de Montréal (CÉR) and the Centre jeunesse de Montréal -Institut universitaire issued a certificate of ethical acceptability.
Data collection and laboratory procedure
The study questionnaire was developed following a literature review of articles related to risk factors associated with STBBIs among adolescents in general as well as among vulnerable youth. Questionnaires from major health surveys of adolescents in Quebec were consulted. [15] [16] [17] Standardized questions were used for drug use behaviours 18 and eating disorders. 19 A panel of health professionals working with youth reviewed the questionnaire. Variables studied included socio-demographic characteristics, sexual history and behaviours, substance use, and several other health issues such as history of abuse, violence and mental health issues. The time frame for variables was "lifetime" or "during the year before admission to the YPC". The questionnaire was pretested with nine youth living in YPCs to assess comprehensiveness and duration.
Face-to-face interviews took place at the YPCs to complete the 60-minute multiple-choice questionnaire. Participants then provided urine samples for CTGI and NGGI testing by nucleic acid amplification test (NAAT). 20 After completing the interview, each participant was given an information kit, local contact resources, and a gift certificate.
Statistical analyses
Questionnaires from individuals who had been in a YPC >2 years (n=82) were excluded from analyses when the observation period was "the year preceding admission to the youth centre". Missing data were excluded from the percentages presented (<1% for any question).
Associations between positive chlamydia test and diverse characteristics of female participants were studied using univariate analysis. Variables that were significant at the 0.2 level were introduced into a multivariate model.
RESULTS

Study population
The population consisted of a convenience sample of adolescents aged 14-17 living in six Québec YPCs. At the time of the recruitment, an estimated 850 youth were living in the eligible units of these centres and approximately 80% attended the study information sessions. Among those who attended, 79% agreed to participate (n=586); 8 participants were excluded because of the questionable validity of their answers. 
Sexual activities
Among 89% of youth who had ever had a consensual sexual relation (lifetime), two thirds had their first sexual activities before the age of 14 ( Table 2 ). Nearly half of youth had used alcohol or drugs during 50% or more of their sexual relations. Group sexual activities (at least once) were reported by 4 out of 10 youth. Three times more girls than boys had exchanged sex for money and/or other goods. During the year prior to admission, 90% of youth had access to Internet and a significant percentage reported using the Internet for sexual purposes (at least once during the year prior to admission): visiting pornographic sites -girls 19%, boys 52%; posting or sending sexually explicit photos -girls 12%, boys 8%; looking for sexual partners on the Internet -girls 7%, boys 2%.
A small percentage of youth (girls, 9.1%; boys, 1.2%) reported "erotic dancing in a nightclub" (≥2 times, lifetime). Their first episode of "erotic dancing" occurred before age 14 for 27% of girls, and 33% of boys.
Use of protection
Among sexually active respondents, 26% of girls and 40% of boys reported having "always" used a condom during their vaginal relations (lifetime). During anal relations (lifetime), 39% of girls and 59% of boys "always" used a condom (Table 3) .
During the most recent vaginal sexual relation with any type of partner (regular, occasional or "one night" stand), double protection (condom and another contraceptive method) was used by a quarter of youth, and varied little according to partner types.
Among youth using condoms during most recent vaginal relation, 20% reported problems: penetration before putting a condom on, condom pierced or torn, premature removal of condom.
Among girls using contraception during most recent vaginal relation, 61% used the contraceptive pill and 32% used longer-acting contraceptives such as the patch (11%), hormone injections (12%) or the contraceptive ring (8%). A small percentage (8%) used "withdrawal" as their contraceptive method.
Sexual health history
Sexual Abuse
Many youth had experienced sexual abuse* in or outside their family (Table 4) : 32% of girls and 6% of boys had experienced intrafamilial sexual abuse and 53% of girls and 7% of boys reported extrafamilial sexual abuse. Two thirds of girls (68%) and 13% of boys had experienced either interfamilial or extrafamilial sexual abuse.
Violence in Intimate Relationships
Almost nine out of ten (87%) girls and boys reported having gone out with a boy or girl during the year preceding admission to the YPC. Among them, over half (girls 58%, boys 57%) reported having been subjected to violence (psychological, sexual or physical) in their intimate relationships † twice or more during the year preceding admission. About half of girls (48%) and a third of boys (30%) reported having inflicted violence twice or more on their intimate partners during this period. Abuse does not necessarily mean that force was used nor that penetration occurred. † Violence in intimate relationships:
Psychological violence: "Having your feelings hurt, for example by being insulted in front of other people, or being prevented from seeing your friends." Sexual violence: "Being forced to have sexual contact -kiss, caress, touch, sexual relation -without wanting to, being threatened with physical force or being subjected to physical force." Physical violence: "Being pushed, grabbed, hurt with a fist, foot or weapon, being slapped, having something thrown at you." 
Sexual Health Prevention
Among youth who had ever had sexual relations, 61% of girls and 29% of boys had had a C. trachomatis (chlamydia) screening test. Hepatitis B vaccination ≥ one dose was reported by 89% of girls and 83% of boys (Table 4) .
Reproductive Health History
Among sexually active youth, 18% of girls and 3% of boys stated that "a doctor or nurse had told them they had a sexually transmitted or blood-borne infection (STBBI)" at least once in their lives. The most common STBBIs reported were chlamydia (girls 13%, boys 2%), gonorrhea (girls 3%, boys 1%) and condylomas (girls 2%, boys 0%). A little over a quarter of girls (28%) who were sexually active had been pregnant at least once and most pregnancies (86%) were unplanned.
Prevalence Rates of Chlamydia and Gonococcal Genital Infections
Urine samples from participants who had never had sexual relations (n=62), who had "taken an antibiotic either orally or by injection in the month prior to testing" (n=57), or who had urinated less than two hours before the test (n=5) were excluded from analysis, as was one undetermined test result. Among the 453 participants whose samples were tested by nucleic acid amplification test (NAAT), 22 were positive for chlamydia and 3 for gonococcal infection. Prevalence of C. trachomatis genital infection (CTGI) was 9.3% among girls and 1.9% among boys; prevalence for N. gonorrhoeae genital infection (NGGI) was 1.7% and 0%, respectively.
The possible association between diverse characteristics of female participants and positive urine test for chlamydia (dependent variable) was studied using univariate analysis. The number of male participants with chlamydia infection was low and did not allow for a valid multivariate analysis. The following variables were considered: socio-demographic and family characteristics, sexual behaviours (condom use, age at first intercourse, number of partners, group sex, and others), substance use behaviours as well as several mental health indicators.
Variables that were statistically significant at the 0.2 level for girls in the univariate analysis were introduced into a multivariate model (Table 5) . While controlling for age, the girls who had been hospitalized for alcohol intoxication at least once during their lifetime, and those who reported having had serious suicidal thoughts with a plan (at least once, lifetime) were significantly more likely to have a positive urine test for chlamydia.
DISCUSSION
Risky sexual behaviours are prevalent among youth entering residential care, resulting in significant health problems such as STBBIs and unplanned pregnancies. Youth entering care are sexually active at an earlier age, have more partners, use condoms less and engage in more risky sexual practices than their peers in the general school population in Quebec. 17 Sexual relations under the influence of alcohol and/or drugs are very prevalent among these youth, and participation in risky sexual scenarios such as "group sex", reported by nearly 40% of youth, usually occurs when they are under the influence of drugs or alcohol.
Despite high-risk sexual activities, participants in this study use little protection. Only 26% of girls and 40% of boys consistently used condoms during vaginal sexual relations. As well, among participants using condoms, 20% reported problems associated with condom use during their most recent sexual activity. Double protection (condom and contraception use) is still not the norm among youth in care, with only a quarter of youth currently using both means of protection.
Many youth experienced significant health consequences related to risky sexual behaviours. Over a quarter of girls in the study (28%) reported at least one pregnancy (lifetime), a rate 15 times higher than in the general population of Quebec adolescents aged 14-17 years. 21 As well, 18% of girls and 3% of boys had already been diagnosed with an STBBI.
Prevalence of CTGI in this youth population was 9.3% among girls and 1.9% among boys. These rates are high compared with the general population of Quebec youth aged 15 to 19 years, among whom observed incidence of reported cases was 1.0% for girls and 0.3% for boys in 2010. 13 Prevalence of NGGI among participants was 1.7% for girls and 0.0% for boys. Recent increases in gonorrhoea infection have been noted among young women in Quebec, 13, 14 and this study was done at the beginning of this trend. In a multivariate analysis controlling for age, the two independent factors significantly associated with positive urine test for chlamydia infection among sexually active girls were history of hospitalization for alcohol intoxication (≥1 time, lifetime), and a history of suicidal ideation with plan (≥1 time, lifetime). These variables can be considered indicators or proxies for serious substance use problems and mental health distress. These findings are consistent with recent studies showing closely woven interactions among risk of acquiring a sexually transmitted infection, mental health problems and substance misuse. 11, 12, 22, 23 In the National Longitudinal Study of Adolescent Health (USA), depressive symptoms were predictive of subsequent sexual risk behaviour. 12 For boys, high depressive symptom levels were predictive of condom and birth control non-use and substance use at most recent relation. For girls, moderate depressive symptoms were associated with substance use at most recent intercourse. Among high school students surveyed in Nova Scotia, risk of depression in girls was significantly associated with unplanned sex and non-use of effective contraception at most recent intercourse. For males, risk of depression was associated with having unprotected sex when using substances and having more than one partner. 11 A study among detained youth showed that the odds of having an STBBI among girls increased by 23% with each one-unit increase in the alcohol/drug subscale score of a mental health screening tool. 23 Other factors known to be linked to risky sexual behaviours are histories of childhood sexual abuse and experience of intimate partner violence, which were very prevalent in our study population. [24] [25] [26] [27] [28] Several researchers have highlighted the links between sexual health outcomes and diverse psychosocial factors. Kirby 29 reviewed over 400 studies on STIs and unplanned pregnancies among teens. He synthesized his findings in a model that integrates non-biological factors, individual, familial, environmental, etc. that act as risk and protective factors for these health outcomes. Our study confirms the important role that mental health and substance misuse have in influencing STI rates among youth and that these merit consideration when clinicians are evaluating a youth's sexual health.
Limitations and biases
These results have certain limitations. The six participating YPCs were all within a 3-to 4-hour drive from Montreal, and therefore may not reflect the reality of YPCs located in eastern or northern Quebec, or in other parts of Canada. Risk behaviours were selfreported, however care was taken to train the interviewers to be supportive and non-judgemental to decrease social desirability biases. The nature of the interview (i.e., private, face-to-face, with the answers noted by the interviewer, memory aids) allowed for greater understanding and validity of the responses. Certain answers to questions such as "family history of substance use problems" were the youth's perception and not documented in social service or medical records. Therefore these rates may be under-or over-estimated.
It is important to note that, as a second-generation surveillance study, the primary purpose of this work was to describe behaviours and prevalence. Therefore we did not use a complete model of behaviour adoption to understand and explain prevalence rates. The study is not exhaustive but rather attempts to explore associated factors.
CONCLUSION
Sexual risk behaviours are common among adolescents entering YPCs, resulting in high levels of chlamydia infection. Mental health issues such as substance misuse and serious depressive symptoms are associated with these high rates. A youth's stay in these facilities is an opportune time to screen not only for sexual risk behaviours but also for mental health problems; appropriate risk reduction education and referrals can then be provided as needed.
